1 system A (see below). L-Prolyl-L-phenylalanine was prepared by D. F. Elliott and D. W. Russell (unpublished work) . Other peptides and oc-phenyl-a-alanine were purchased from Mann Research Laboratories Inc. DNPpeptides and DNP-x-phenyl-c-alanine were prepared by a standard method (Fraenkel-Conrat et al. 1955 ) and were chromatographically pure. 4-Nitro-2-nitrosoaniline was obtained by photolysis of DNP-leucine (Russell, 1963) .
Paper chromatography. Two solvent systems were used: A, 2-methylpropan-2-ol-4-25N-ammonia (4:1, v/v) (Vining & Taber, 1957) , used with Whatman no. 3MM paper, and B, 1 5M-phosphate buffer (Levy, 1954) , used with Whatman no. 1 paper. All chromatograms were run in the dark at 250 by the descending technique.
Photochemical degradation. Solutions were placed in test tubes (2 cm. diam.) supported in a sloping position below a single Camplex plant irradiator (Simplex Dairy Equipment Co. Ltd.), or were exposed to bright sunlight. Spectral changes were followed with a Beckman model DU spectrophotometer. Photolysis was taken to be complete when no further change occurred.
Photochemical behaviour of dinitrophenyl-amino acids and -peptides. A solution (20 ml.) of the compound (50 tm) in aq. 1% (w/v) sodium hydrogen carbonate was illuminated, the distance between test tube and lamp being such that photolysis of DNP-leucine was complete in 15 min., (the 'standard' period). Other compounds were illuminated for 15 and 30 min., the solutions were cooled and their ultraviolet spectra were measured. To check that no part of the observed change was due to heating by the lamp, another portion of solution was exposed to bright sunlight until no further spectral change occurred. When 4-nitro-2-nitrosoaniline appeared from the spectrum to be formed, but not quaititatively, the solution was extracted with ethyl acetate, the ethyl acetate was evaporated and the residue was chromatographed in system A.
Authentic 4-nitro-2-nitrosoaniline (50,ug.) was used as a marker, and gave a single green spot with RF 0-88.
RESULTS
The 1F values of some common DNP-amino acids in solvent system A are given in Table 1 .
When dilute solutions of DNP-amino acids or -peptides were stored in the dark for 24 hr., their spectra did not change. When DNP-leucine was illuminated for the 'standard' period the spectrum of the photolysed solution was almost identical with that of a solution of 4-nitro-2-nitrosoaniline at the same concentration (Fig. 1) ; thus photolysis of Bioch. 1963, 87 When solutions of other DNP-amino acids and -peptides were illuminated under the same conditions, almost quantitative formation of 4-nitro-2-nitrosoaniline could in many cases be deduced from the ultraviolet spectra. In others, although the compound was formed, the ratio of the extinctions at the two peaks, 284 and 348 m,u, was significantly less than that of pure 4-nitro-2-nitrosoaniline, and the higher wavelength maximum was shifted a few millimicrons bathochromically. Certain other DNP-amino acids, though decomposing rapidly on illumination, yielded products the spectra of which gave no evidence for the formation of 4-nitro-2-nitrosoaniline, whereas yet others were little affected by illumination for twice the 'standard' period (Table 2) . No differences, except in the rate of photolysis, were observed between the effects of sunlight and those produced by the lamp employed.
DISCUSSION
The results show that, though a-DNP-amino acids are stable in sodium hydrogen carbonate solution in the dark, they are all decomposed at about the same rate by light. The only exception noted is DNP-tryptophan, which is decomposed extremely slowly; the reason for this is not known.
Although photolability is a general property of oc-DNP-amino acids, not all decompose in the same way. A large group formed 4-nitro-2-nitrosoaniline in high yield. This group included DNP-c.-phenyloc-alanine, so that the extent of substitution at the oc-carbon atom is not a factor in determining the course of the reaction. On the other hand, some other oc-DNP-amino acids gave a lower yield of 4-nitro-2-nitrosoaniline, together with other (unidentified) products, and a few decomposed without formation of the nitroso compound. Though no precise conclusion can be drawn, it seems that the presence in the amino acid side chain of a group such as hydroxyl, sulphoxide etc. permits side reactions so that the characteristic product is formed to a smaller extent or not at all. The contrast between the almost quantitative formation of 4-nitro-2-nitrosoaniline from DNP-glutamine and its absence from photolysates of DNP-asparagine supports the contention (Steward & Thompson, 1952 ) that the two amides differ in structure. In none of the anomalous cases have the products been identified.
The behaviour of DNP-derivatives of compounds in which the amino group was in a position other than x was different, for they were little affected by illumination that destroyed a-DNP-amino acids. Although only a few DNP-peptides were studied, the results suggest that such compounds, although in some cases photolabile, are decomposed much more slowly than are cx-DNP-amino acids. Photodecomposition of DNP-peptides apparently proceeds readily in certain organic solvents (Akabori, Sakakibara & Sakakibara, 1959) .
Certain general conclusions may be drawn. First, if a DNP-derivative of an amino acid is stable to light, then the DNP group is almost certainly not located on an amino group which is in the a-position with respect to a free carboxyl group; conversely, marked photolability suggests strongly that the compound is an a-DNP-amino (or -imino) acid. The only exception to this generalization so far observed is DNP-tryptophan.
Secondly, if illumination results in formation of 4-nitro-2-nitrosoaniline, the structure DNP-NH-CRR'* CO2H is confirmed, but the converse cannot be assumed. Peptides with, for example, an N-terminal yglutamyl or a C-terminal E-lysine residue are complex cx-amino acids, and their DNP-derivatives should photolyse rapidly, probably with the formation of 4-nitro-2-nitrosoaniline.
The information given by experiments of this sort is no greater than may be gained by other means. However, the technique may prove useful in confirming structure. The discovery of numerous amino acids in plant extracts (Fowden, 1962) suggests caution in identifying any one of them solely by comparing R, values in a few different paper-chromatographic systems. On the other hand, a classical chemical approach to identification is often precluded by shortage of material. In such cases the paper-chromatographic behaviour of a derivative, such as a DNP-compound, is useful for confirming identity. Since susceptibility of DNP-derivatives to photolysis, and the spectral properties of the products, may be determined simply and with no more of the derivative (0.1 ,umole) than may be eluted from a paper chromatogram, it is possible to get further confirmation from the same amount of material. Preliminary results suggest that formation of 4-nitro-2-nitrosoaniline is always accompanied by production of the aldehyde that would be obtained by oxidizing the parent amino acid. It should thus be possible to gain more information about the structure of an amino acid by photolysis of its DNP-derivative than is implied by the results reported here.
The Rp values of several common DNP-amino acids are recorded in Table 1 for the solvent system 1-2 Vol. 872-methylpropan-2-ol-4 25N-ammonia (4:1, v/v). Many solvent systems for these compounds have been proposed (see, for example, Kubota, 1961) ; the information is given because the system seems to be a very versatile one. It was used (Vining & Taber, 1957) for oc-amino acids and c-hydroxy acids, and later (Russell, 1960) for N-methyl-amino acids. It is a stable one-phase system, and gives compact spots with DNP-derivatives, the R.
values lying between 0.1 and 0-8 approximately. The DNP-derivatives of leucine and isoleucine are particularly well separated. SUMMARY 1. Solutions of DNP-amino acids and -peptides in dilute aqueous sodium hydrogen carbonate were examined photochemically.
2. The a-DNP-amino acids were all rapidly decomposed by light with the exception of DNPtryptophan; $., 8-and c-DNP-amino acids were stable, and DNP-peptides were either stable or decomposed much more slowly than a-DNP-amino acids.
3. Formation of 4-nitro-2-nitrosoaniline on photolysis appeared to be a property exclusively of (lerivatives possessing the structure DNP *NH* CRR' CO2H, but not all compounds possessing this structure yield 4-nitro-2-nitrosoaniline.
4. The solvent system 2-methylpropan-2-ol-4 25N-ammonia (4:1, v/v) was useful for the paper chromatography of DNP-amino acids.
